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The purpose of this report is to show that the (generalized) Feynman integral should satisfy a holonomic system***' of linear differential equations. We also discuss the analyticity of the defining function t} of the Feynman amplitude in complex domain as a corollary of this result. Our main result, i.e. the existence of holonomic system, gives an affirmative answer to the conjecture of Regge [15] , who first understood and emphasized the importance of the role of systems of differential equations in the investigation of Feynman integrals. In his report a homological approach to this problem is suggested. It is very illuminating but seems to be accompanied with many technical difficulties, as Professor Regge himself points out in the report. This important property of the Feynman integral has also been conjectured and proved in simple cases by Sato [16] independently and in a little different context See also Barucchi- Ponzano [1] , Kawai-Stapp [11] , [12] and references cited there. Note that , [12] ) discusses the ^-matrix itself, not the individual Feynman integral, as Sato [16] originally proposed. We also give the diagramatic description of the characteristic variety of the system involved. It enjoys a nice physical interpretation as is shown by Kashi-wara-Kawai-Stapp [10] . We discuss the case of the generalized Feynman integral after Speer [19] , though we do not make full use of the parametric representation of the integral except in the proof of Theorem 7.
In this report all relevalent particles are supposed to be massive and spinless. In the sequel we use the same notions and notations as in Kawai-Stapp [11] , [12], Nakanishi [14] , Sato-Kawai-Kashiwara [17] and Speer [19] and we do not repeat their definitions here.
Since the main purpose of this report is to discuss every Feynman integral of any order, we discuss in a separate paper (Kashiwara-KawaiOshima [9] ) more specific topics which should be covered also under the same title of this report. There, for a limited class of Feynman integrals we discuss the explicit form of Feynman integrals near the Landau surface (of the first kind and the second kind) and the hierarchical principle (Landshoff-Olive-Polkinghorne [13] ) in terms of holonomic system of (micro-) differential equations.
We would like to express our heartiest thanks to Professor Regge and Professor Stapp for many stimulating and interesting discussions with them.
The detailed argument of this report will be given in a forthcoming book of Kashiwara-Kawai [8] .
Our argument essentially relies on the following theorem. (Cf. Kashiwara-Kawai [7] , Kashiwara [5] , Kashiwara-Kawai-Stapp [10] .) Theorem I-Let cp 3 CO converges to ??}.
As discussed in Kashiwara-Kawai [7] , the proof of this theorem is essentially based on the desigularization theorem of Hironaka (Hironaka-
The to give rise to the same function as that discussed by Speer [19] Since fn(P',^) satisfies holonomic system JVL of linear differential equations, fo(P\^) should satisfy the same system JVL. Obviously this fact must give a strong restriction on the functional character of fn(p\ A). The first general result in this direction is following Theorem 3. Some applications of this result to the rigorous derivation of pole-factorization theorem will be found in lagolnitzer-Stapp [14] . has the folio-wing form:
Here indices I, a and j run over a finite set, j's are integers and
PI (x, D x ) is a micro -differential operator of possibly infinite order.
The proof of this theorem is given by reducing to the problem of the 1-dimensional case by making use of Theorem 5.3.1 of Sato-KawaiKashiwara [17] Chapter II.
When the characteristic variety of ^M, is more complicated than the case treated by Theorem 3, we cannot expect to have such a concrete expression of a microf unction solution f(x) of <SA. However, we still have the following general result when c5K is a holonomic system of linear differential equations. In case 3tt is a holonomic system of microdifferential equations, the argument becomes very complicated, so we will discuss it in a separate paper. Here we only mention that the results of Kashiwara-Kawai [6] turn out to be useful in this case. Thus far, we have discussed generalized Feynman integrals keeping parameters Aj's to be generic. However, it is also possible to discuss the renormalized integrals by making use of the celebrated procedure of analytic renormalization due to Speer [19] .
In order to find the holonomic system which the renormalized integral should satisfy, we apply the following general result: 
